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Knee osteoarthritis (OA) is a common cause of pain and activity limitations causing 2 significant burden on healthcare services 1 . While there is no known treatment that prevents or 3 reverses OA, traditional management of OA focuses on reducing the symptoms, i.e. pain and 4 activity limitations, associated with the disease. Recently focus has shifted from treatment of 5 end-stage OA to preventing progression of the disease, especially in early knee OA 2 . One 6 possible approach could be to use interventions that address known risk factors for 7 progression of OA. Risk factors predicting worsening in symptoms and activity limitations 8 include slow walking speeds, obesity, older age and decreased leisure time physical activity 9 (LTPA) 3, 4 . Obesity is associated with knee OA progression through sub-optimal 10 biomechanical loading and low-grade systematic inflammation related to high body fat-mass 2, 11 5 . Further, people with knee OA have been shown to walk slower and adapt their gait patterns 12 in order to avoid pain and to redistribute joint loading 6, 7 . 13 14 Exercise has been shown to evoke positive changes on symptoms and functional capacity as 15 well as facilitate weight loss 8, 9 and is therefore strongly recommended in the management of 16 knee OA 1, 10 . However, pain is a major modulator for activity avoidance in patients with OA 17 and may limit compliance with land-based exercise 11 . The aquatic environment allows the 18 individual to exercise with reduced weight bearing and impact on the affected joints 12 . Recent 19 studies have shown that individuals with lower-limb OA experience significantly less pain 20 during aquatic compared to land-based exercise of equivalent intensity 13, 14 . Our recent 21 systematic reviews revealed that aquatic exercise evokes both a small and a moderate effect and also predict a slower progression of OA related symptoms and activity limitations 3, 4 . 28 LTPA levels have not been reported in any previous aquatic exercise studies and therefore the 29 effect of this important cofounding factor has not been previously investigated.
31
In order to prevent knee OA progression, the exercise intervention should be prescribed early 32 in the disease progression 2 . To the authors knowledge only one previous study has 33 investigated the effect evoked by aquatic exercise in the early stage of knee OA 34 development 18 . Our study, a randomised controlled trial (RCT), indicated that 4-months of 
MATERIALS AND METHODS

44
Study design 45 This study uses previously unreported outcome data collected from the registered AquaRehab 46 research project (ISRCTN65346593), a RCT consisting of a 4-month aquatic intervention 47 with a 12-month follow-up period. Data was collected from January 2012 until April 2014.
48
The full description of the protocol can be found on open access 19 , which was followed 49 without changes and a full report of participant recruitment can be found from our previous 50 study 18 . This study has two experimental arms: 1) aquatic resistance training and 2) control.
51
Included participants were women aged 60-68 years old with mild knee OA. In this study we 52 classify mild knee OA as experiencing knee pain on most days, not exceeding 5/10 VAS, 53 with radiographic changes in tibiofemoral joint grades I (possible osteophytes) or II (definite 54 osteophytes, possible joint space narrowing) according to the Kellgren Lawrence (K/L) 55 classification 20 . Pre-and post-intervention results for the qMRI outcomes and patient reported 56 symptoms have been previously reported 18 . This current study, in addition to patient reported 57 symptoms, will report the outcomes for body composition and walking speed taken pre-and Outcomes for this study are body composition, walking speed and self-reported symptoms.
109
Body composition (total body fat and lean body mass (kg)) was measured with dual-energy 110 X-ray absorptiometry (DXA, Lunar Prodigy; GE Lunar Healthcare, Madison, WI, USA). All 111 full body and regional images were analysed as per manufacturers' protocols using enCORE 112 software (enCORE 2011, version 13.60.033). In vivo precision of these measurements has 113 been reported to be high (CV 1.3-2.2%) 22 . Walking speed was calculated from the UKK 2km In total, 87 participants fulfilled the eligibility criteria and after attending baseline 157 measurement were randomised into the two treatment arms of the study. There were no 158 significant differences between the groups in any descriptive variables at baseline (Table 1) . Adherence to the aquatic training program was high (88%), with only three subjects attending 170 less than 70%. Pain during aquatic resistance training in the affected knee was reported more 171 frequently during the first month (37 times), followed by a gradual decrease in frequency as 172 the training progressed, with a three-fold reduction in the frequency (12 times) by the 4 th 173 month. Pain experienced in affected knee during the intervention was mild 14(16) (VAS 0-174 100mm). Training intensity recorded from each complete training session is shown in Table   175 2. There was a gradual increase in RPE when progressing from barefoot to large resistance There was a significant (p<0.001) between group difference in average monthly LTPA during 206 the intervention period 160 (53) versus 104 (63) MET/h for intervention and control groups 207 respectively. This difference was immediately lost following cessation of the aquatic training 208 (Table 3) , monthly group averages are depicted in Figure 3 . After removal of group allocation 209 there was a small (Cohen's ƒ 2 =0.05) statistically significant (p=0.007) relationship between 210 higher average monthly LTPA (MET/h) and greater loss of fat mass. There was no 211 relationship between LTPA (p=0.52) and lean mass (ƒ 2 =0.002) and a small (ƒ 2 =0.02) but OA 37, 38 , therefore preserving muscle mass during periods of weight loss is vital in this 263 population 33 . Our study showed no change in lean mass and previously reported muscle 264 strength 18 , indicating that while the training was intensive enough to evoke a decrease in fat 265 mass it was also sufficient to preserve strength and lean mass. improved gait biomechanics with efficient gait requiring co-ordination between agonist and 282 antagonist muscles 7, 41, 42 . Immersion results in a decrease in nociceptor stimulation and 283 afferent feedback 43, 44 , and reduces the sensation of pain 13, 14, 45, 46 . These conditions may 284 create a suitable training condition for improving gait biomechanics 14 . Alternatively, the high 285 intensity intervention exposed the subjects to the sensation of high physical exertion. This 286 could have taught the participants that it was safe for them to exert themselves at a higher 287 intensity than previously thought. It is feasible to speculate that this exercise pedagogy was 288 retained 12-months after intervention cessation. However, walking frequency and intensity as 289 part of the monthly LTPA did not differ between groups suggesting the improvement in Education on life-style changes has been suggested as a vital part of management of both 294 early and late-stage OA, in order to sustain improved levels of physical activity following an 295 intervention study 47 . Participants in the training group did not have higher leisure time 296 physical activity after the intervention than the control group therefore it is plausible to 297 conclude that they returned back to pre-intervention level. Therefore, the increased walking 298 speed may only describe improved functional capacity and may not be associated with assessor blinding to the intervention may have resulted in bias, however, assessors had no 328 vested interest in the results of this study and primary investigator was blinded throughout.
329
Dietary intake was not measured or controlled for. Inclusion in a study has been shown to 330 affect participants' dietary habits as well as physical activity and therefore we cannot directly 331 attribute all the changes as a pure effect of the intervention. Diet alone, however, would not 332 have accounted for the maintenance of lean body mass 9 . Further, greater increases in lean 333 mass and decreases in fat mass may have occurred with appropriate diet 48 . Intensity of the 334 self-reported LTPA may have been affected after the intervention therefore use of objective 335 measure after the intervention, e.g. accelerometers, would have given more accurate 
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